Claims 

1 1 . A method of modulating an immune system response to an antigen, the method 

2 comprising steps of: 

3 identifying an individual who has been or will be exposed to an antigen; and 

4 administering to the individual, concurrently with exposure to the antigen, a composition 

5 comprising at least one factor selected from the group consisting of cytokines and inducing 

6 agents, which factor is selected to bias the individual's immune response to the antigen away 

7 from a Thl or Th2 response in a predetermined manner. 
8 

9 2. The method of claim 1 , wherein: 

1 0 the step of identifying comprises identifying an individual who is allergic to the antigen; 

11 and 

12 the step of administering comprises administering a composition comprising at least one 

1 3 factor selected to bias the individual's immune response to the antigen away from a Th2 

14 response. 
15 

16 3 . The method of claim 2, wherein: 

1 7 the step of identifying comprises identifying an individual who has previously mounted a 

1 8 Th2 response to the antigen. 
19 

20 4. The method of claim 2, wherein: 

21 the factor comprises a Thl stimulating cytokine. 
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1 5. The metoodofclaim 2, wherein: 

, ♦ h from the group consisting of IL-12.1L i, li- 
the factor is selected from toe gro p 



2 



of IL-lB, IFNot, and IFNy. 



4 

5 6. 

6 

7 

8 1 
9 



The method of claim 2, wherein: 

arises a Th2 stimulating cytokine, 
the factor comprises a 



The method of claim 2, wherein. 

1 h ... £■ t p S CD40, CD40 hgand, BCUs, 

, . a <™m the eroup consisting of LFb, , 
the factor is selected from the group 

• n r motifs TNFa, and microbial extracts. 
10 oligonucleotides contaimng CpG motifs, TN 

11 

n 8 The method of claim 7, wherein: ^staphylococcus 

, ^ from the group consisting of any Stapnyio 
themicrobialextractsareselectedfromthegr 

fo.heatkilledl^ and modified cholera toxin. 
14 aureus preparation, heat Kine 

15 

1<5 o The method of claim 4, wherein: 

16 delivering the factor to the vicinity of T cells. 

1? the step of administering comprises delivering 

l 10 . Themethodofclaim7, wherein: 

toestepofadn^msteringcomprisesdelivenngthefacto 

ill internalize and display antigen toTcells. 



21 will 
22 
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to the individual. 



2 
3 



administering the antigen i 



n The method of claim U, wherein: 
4 • .nmnrises administering a crude antigen 

me step of administering the antigen composes admuu 



5 

6 preparation 
7 



8 13 . ^ethodofciainU!,— ^^asnbstantidlyP- 
* e step of — ring the antigen eotnpnses a— 



10 antigen. 
11 



12 



14 . The method of claim 11, wherein: 



.3 

fte step of administering the anttgen compnses adm 

15 



16 
17 

18 

19 

20 encoding that factor. 



15- ^methodofcla.ml^herem. 

the step of administering comprises adnumstenng at least 

h teinfactorbyadministeringtotheindividualagene 
forther comprises delivering the protein factor by 



21 

22 16 The method of claim 2, wherein: 
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• .heanten and actoimstering *e composition^ formed 
.he stetB of administering the antigen ana 

2 together and comprise administenng a single 

3 and protein factor. 
4 

5 17 The method of claim 4, wherein: 

6 the step otaorm rP ,; nke d to one another so that a 

7 ^otinwnichU.eantigengeneandp.oteinfacto.genea.e^to 

8 ^onptotem,— hotn antigen and ^ 
9 

, « The method of claim 2, wherein: 
10 provided on separate nucleic acid molecule, 

n theantigengeneandthefactorgeneareprovxdedons 

13 19 . Themethodofclaim2orclaiml8 s wherein: 

a fh. factor eene are coordinately regulated. 

14 the antigen gene and the factor gene 

15 , ■ Ministered in association with a targeting 

16 20 . Thememodofclaimlwhereinmefactorxsadmnusteredm 

17 agent. 
20 

21 22. The method of claim 11, wherein: 
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2 



ettlc antigen and adnuni^nng^ common ^perfonned 
thes te P sofadnnmstenngthean< 1 gen 

• dministering the antigen and composmon m »ssoc,ation 
together and compnse administering 



another. 



4 

5 23. 

6 
7 



Themethodofclaim22,wherein. 

.dministered in association with a targeting agent, 
the antigen and factor are administered 



S - -^-'^^'^"t^.a.^nse.eeted.o.ntite.onp 
10 eot^gof— .onds.n^cin— vande, 
combinations thereof. 



11 
12 
13 
14 

15 

16 

17 26. 

18 

19 

20 27. 

21 

22 



25 . ^ernedrodofda^, herein: - 
^tingagent.se.ectedftonttheg.npeonst.tngofntanno 



the 

the Fc receptor ligand 



The methodofclaim29, wherein: 
thetargetmgagentcomprisescompiementreceptorUgand. 



The method of claim 23, wherein: 
the targeting agent comprises DEC205. 
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Express 1 



or The method of claim 23, wherein. 

1 28. menic rece ntor on an intracellular 

* arises a ligand that interacts with a receptor on 

2 the targeting agent comprises a ug 

3 vesicle within a pAPC. 
4 

, 29 The method of claim 23, wherein: 

at least the Fc portion of an Ig molecule. 
6 the targeting agent comprises at least the P 

7 

o 30 The method of claim 23, wherein: 

P , a tleasttheFcportionofanlgGmolecule. 
the targeting agent comprises at least the P 



9 
10 

tw method of claim 22, wherein: 

" nr.,— .— — — — — — 

13 single encapsulation device. 
14 

10 The method of claim 22, wherein: 

17 encapsulation devices. 
18 

19 33 Themethod of claim31 or 32, wherein: 

21 encapsulation device with a targeting agent. 
22 
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1 

2 
3 
4 
5 



34 The method of claim 33, wherein: 
the Fc receptor ligand. 



35. The method of claim 33, wherein: 



6 the targeting 

7 



8 

9 

10 

11 

12 

13 
14 
15 
16 
17 



agent comprises complement receptor ligand. 



36. The method of claim 33, wherein: 

the targeting agent comprises DEC205. 



37 The method of claim 33, wherein: 

th e targ e ti n g a g e, d i re c.s*ecc mP os Mo n to p— vesicles within pAPCs. 



38 The method of claim 33, wherein: 

the targetingagent comprises at least the Fc portion ofanlg molecule. 



39. The method of claim 33, wherein: 



*t least the Fc portion of an IgG molecule. 
18 the targeting agent comprises at least tne rc P 



19 
20 
21 



40 The method of claim 22, wherein: 



22 linked to one another. 
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! 41 The method of claim 22, wherein: 

4 van der Waals interactions, bydrophobic interactions, and combinations thereof. 
5 

6 42 The method of claim 1 1 , wherein: 
8 

9 43 The method of claim 42, wherein: 

10 the modified antigen is subtly identical to a natinally-occurring antigen ma. 

,2 modified antigen is missing at leas, one of me IgE binding si.es. 
13 

14 44. The method of claim 1, wherein: 

15 the antigen comprises an autoantigen; 
Ore step of identifying an individual comprises identifying an individual who has 

mounted an undesirable auto-immune response against tire antigen; and 

the factor is selected to bias the individual's immune response to me antigen away from a 



16 
17 
18 

19 Thl response 



20 

21 45. The method of claim 44, wherein 

22 thestepofadn.in^^ 
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! 46. The method of claim 44, wherein: 

2 the step of administering comprises administering TLA. 



3 
4 
5 

6 cells. 



47 The method of claim 45, wherein: 

« «. t U(» TT -4 to the vicinity of responding T 
the step of administering comprises delivering the IL-4 



7 
8 



48. The method of claim 44, wherein: 



9 the step 

10 



of administering comprises administering one or 



more Th2 inducing agents 



11 

12 
13 



49 The method of claim 44, wherein: 



14 50. A 



method of modulating an immune system response 



to an antigen, the method 



15 comprising steps of: 

A pr elected from the group consisting ol. 

16 isolating from an individual one or more pAPC selected from 

17 mature pAPC, immature pAPC, and precursors to pAPC; 



18 



19 generated, and a pre-determined se. of cytokines is expressed. 
20 

21 si. Thememodofclaim50,furthercomprising: 
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1 



administering the antigen-e 
2 antigen is to be modulated. 

3 



xposed pAPC to a subject whose immune response to the 



13 
14 
15 
16 
17 
18 



52. The method of claim 51, wherein: 

the antigen-exposed pAPC are mature pAPC. 



4 
5 
6 
7 
8 
9 
10 
11 

12 macrophages 



22 



53. The method of claim 51, wherein: 

the antigen-exposed pAPC are immature pAPC 



54 The method of claim 51, wherein: 

pAPC are se.ec.ed tan the poup consisting of dendritic cells, B cells, and 



55. The method of claim 51, wherein: 
the pAPC are dendritic cells. 



56 The method of claim 51, wherein: 



20 from the group 
21 



consisting of: GM-CSF,IL-3,andIL-4. 



57. The method of claim 53, wherein: 
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! the step of maturing 
2 

, 58 The method of claim 50, wherein: 

5 cytokines and Th2 cytokines. 

6 7 5 , ^-d- ^ oiM ^ 



8 



^.cytokines are select torn *eg»u P oons,sung. 



the 



10 

11 



60 . ^method of claim 50, wheretn: risesexposingt heceUs to a 
•.-,--^.*«—' *— 



13 erode antigen preparation. 
14 



, 5 a The method of claim 50, wherein: 



16 

17 substantially pure antigen. 
18 

19 62. ^e method of claim 50, wherein: 

the antigen isapolypeptide antigen; and 



20 me anu B ~. — r « j^evnosing the cells to a gene 

O.e.epofexposing^isola.edcel.stoanngeneompnsesexpos.ng 

^.eanUgen.^t.egene.econreae^.tron.eeel, 
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, 63 . ru*******-*"*" . SM— ^Us^ananUgan 
2 

3 that is associated «ith a targeting age*. 
4 



5 



„ «^ determined manner. 
9 Thl or a Th2 response in a pre-determin 

10 

the s K pofexposi„ g con,prisesexpos I „gft=ce«stoo 

13 

14 66. The method of claim 65, wherein: CD4 0,CD40 

nts are selected from the group consisting of LPS, CD4U, 
the Thl inducing agents are selecte 

• ^ r mntifs TNFa, and microbial extracts. 
ligan d, BCGs, oUgonuciaotides — g CpG monfs, TO 



15 
16 
17 



ti on heat killed If«rto and modified cholera toxin. 
20 preparation, heat Kiue 

21 

M 68 The method of claim 64, wherein: 
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ytokines comprise Thl stimulator cytokines. 



1 thee; 
2 

3 69 . THe.ethodofclai.eS, wherein: ^ 

the cytokines are selected from the group coning of 

5 fragments of IL-lB, IFNcc, and IFNy- 
6 

7 70. The method of claim 64, wherein: 

g the step of exposing comprises exposing 



inethe 



cells to one or ore Th2 inducing agents. 



9 

71 The method of claim 70, wherein: 
10 ♦ -^hv an ability to induce IL-4 expression in the 

n me Th2 inducing agents are characterized by an ability 

12 pAPC. 
13 

14 72. The method of claim 64, wherein: 

j 5 ^ cytokines comprise Th2 stimulatory cytokine, 

16 

17 73. The method of claim 64, wherein: 
! 8 the cytokines comprise IL-4. 

19 

20 74. The method of claim 64, wherein: 
the factor is a polypeptide; and 



21 
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1 



3 



contacting the ceils with a gene encoding .he factor. 



, 75 Ttemethodofclaim74,«herein: 

4 5 .geneeneoaing.ean.senandOtegeneenco.ng.efaC— „ 

6 regulated. 
7 

The method of claim 74, wherein: 

8 7 dtheaeneencodingthefactorareprovidedonthesame 

9 the gene encoding the ant lg en and the gene enco 

1 0 nucleic acid molecule. 

: - mr: r.— — — — 

fusion protein is encoded. 



14 al 
15 

« *u^/4 «f f.l aim 74, wherein: 

.encoding the factor are provided on separate 



16 78. The method of claim 74, wherein: 



17 the gene encoding the antigen and the gene ■ 

18 nucleic acid molecules. 
19 

90 79 The method of claim 64, wherein: 

^ 0 associated with a targeting agent. 



21 the one or both of the antigen and factor are 

22 
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U.eassooiationwitf.fl.e.axgenngagen.occursbyn. 
3 the group consisting ot cov«uci 



4 

5 



Mmphobic interactions, and combinations thereof. 



6 „. •n.e method of Cairn 79, wherein: ^ 

g the Fc receptor ligand. 
9 

10 82 The method of claim 79, wherein: 

^etargetingagentcomprisescomplementreceptorligan, 

12 

13 83. The method of claim 79, wherein: 

, targeting agent comprises DEC205. 



14 
15 

16 84. 



thei 



The method of claim 79, wherein: 

, ♦• a * n intracellular vesicles within pAPCs. 
the targeting agent is capable of targeting to intracellul 



18 

19 85. 



The method of claim 79, wherein: 

.e^a.enrcompnsesat.easrmePcporrionofan.smo.ecuie. 



20 
21 

22 86. 

62 



The method of claim 79, wherein: 
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• , a tleasttheFcportionofanIgGmolecule. 
x the targeting agent comprises at least the 

2 

3 87 . The method of claim 50, wherein: 

4 the antigen is encapsulated. 

5 

«8 The method of claim 64, wherein: 
6 vrn* the antigen and factor together man 

? the step of exposing comprises proving the anUg 

g encapsulation device. 

.hes.epofadmini^nngoompnsesprov.d.ngfl.eanuge 

12 encapsulation devices. 
13 

m nf claim 87, & 

risesexposingthe cells to the encapsulation device m 
16 association with a targeting agent. 

l 91 . Themethodofclaim90, wherein: . f eofmaimoserecep torligandand 



14 90. Themethodofclaim87,88,or89,wherem: 

15 the step of exposing comprises . 



20 the Fc receptor! 
21 

22 92 The method of claim 90, wherein: 
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p,or,igand - 

2 

3 93 . Themethodofclaim90,wherein: 

the targeting agent comprises DEC205. 



5 

The memod of claim 90, wherein: 



6 94. 

7 the targeting 
S 



95. The method of claim 90, wherein: 



10 the targeting agent comprises 



at least the Fc portion ofanlg molecule. 



11 

96 Themethodofclaim90,wherein: 

• ^atleasttheFcportionofanlgGmolecule. 
13 m e targeting agent comprises at least the 

" 97 . Themethodofclaim64,wherein: d fector mat .e associated with one 

the step of exposing comprises providing anhgen and factor that 
16 the step oi c F COV alent bonds, 

- -rrr^ — 

1 8 hydrogen bonds, van aer w <uu 
19 

20 98. rnemethodofclaimSO.wherein: 

thestepofexposingtheantigencomprisesexposmgthecellsto 
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The method of claim 64, wherein: 



1 99. 

, me antigen comprises an autoantigen; 

4 response. 
5 

6 100. The method of claim 99, wherein: 

? thefactorcomprisesaThlinducingagent. 

8 



9 101. The method of claim 99, wherein 
the factor comprises an; 



agent that induces TLA expression in the pAPC. 

10 ulcia r 

11 

12 102. The method of claim 64, wherein: 

13 the antigen comprises an allergen; and 

15 response. 
16 

17 103. The method of claim 102, wherein: 

the factor comprises a Thl inducing agent. 



18 
19 
20 
21 

22 oligonucleotides containing 

65 



104 The method of claim 102, wherein: 

t PS CD40, CD40 hgand, BCOs, 
the factor is selected from the group cons-strng of LPS, CD , 

CpG motifs, TNFa, and microbial extracts. 
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1 ^ The method of claim 104, wherein: 



2 



3 106 . ^^ae^ese^^.he 
,he step of administering tamer comprises admirnstenng 

6 , v.okines^dTO^mu.ato.yoy.okines.ott.esub^t. 

7 g.oupconsis.mgofn.lstoula.orycytotanesandW 

8 

- ,07 Ue method ofclaim 106, wherein: 

9 , ..^ (W, m the ooup consisting of IL-12, 11- 

H 18, IL-1B, fragments of IL-lu,ir i , 



12 
13 
14 
15 



from the group consisting of IL-4. 

administering antigen to the subject. 



16 c t. m response to an antigen, the method 

me thod of modulating an immune system response 



17 109. A 
18 



19 



comprising steps of: ^ ^ ^.^ of; 

isolating from an individual one or more APC 

22 generated; and 
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j nAPC ^th T cells so that a predetermined T-cell 
, contacting the antigen-exposed pAPC with 

2 response is inhihited. 

3 

6 displaying antigen is a produced ana F 
8 

o 111 The method of claim 109 wherein: 

9 • , ^ from the group consisting of: a Thl 

1Q me predetermined T cell response is selected from the gr 

n response and a Th2 response. 
12 

13 U2. The method ofclaim 111, wherein: 

inhibited through induction of an opposing Th2 or Thl 

14 the Thl or Th2 response is inhibited tnrougi 

15 response. 

„ U3. The method of claim 109, wherein: ed oAPC with T cells in the 

.e^of^S^con^lhe^POSeapAP- 

20 

21 U 4. The method ofclaim 109, wherein: 
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1 

2 
3 

4 IFNy. 
5 



•vnnsedoAPC with T cells in the 

seated torn the group consisttng of H,U. B. 2, 



6 „ 5 . The methodof claim 109, wherein: nAPC with T cells in the 

inhibited in the T cells. 



7 
8 

9 a Th2 response is 



10 



n 116 . ^emethodofcla.mlO^wherem. d dAPC with T cells in the 

fcontactingcomprisescontactingtheanugen-exposedpAPCw.th 

12 thestepofcontactingco p • til1fJ of selected from the group 

, * a fi.«m the eroup consisting ot seiet-icu 
c tv> 1 inducing agent selected from tne group 

pres enceofa™ « oUgonucleoti des containing CpG - ™F«, 

„f T ps CD40,CD40hgand,BCGs,oiigonu 

, 4 cons,sangofLPS,CD4 nf ormore Thl c^toes is induced and a Th2 

15 anom ic I obialexhac B ,so*a t d 1 ee X p I ess 1 onoformo re Th 



13 



is inhibited in the T cells. 



16 response 
17 

in The method of claim 116, wherein: 
18 1 , .aWthegroupconsistmgofany^Mococc^ 

themicrobialextractsareselectedfromthegro p 

tion heat killed Listeria, and modified cholera toxin. 
aureus preparation, heat kiucu 

118 The method of claim 109, wherein: 
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19 
20 
21 
22 



1 

2 
3 
4 



_ r ftne or more Th2 stimulating cytokines 
cells in the presence of one or more 



H9. The method of claim 109, wherein: 



^estepofconta^^ 

selected from the group consisting of IL-4, so that 



6 cells in the presence of one or more cytokines 

7 a Thl response is inhibited. 



8 
9 
10 

11 cells in the presence 

12 
13 
14 
15 

16 responding T cells 

17 
18 
19 

20 macrophages 



120 The method of claim 109, wherein: 

, nmnrises contacting the mature pAPC displaying antigen with T 
the step of contacting comprises comacuug 

of one or more Th2 inducing agents. 



121 The method of claim 109, wherein: 



122 The method of claim 109, wherein: 

U.epAPCamse.ecUdfiomthe^upeo.isdngof dendritic oe„s,Bee.>s, and 



21 
22 



123. The method of claim 109, wherein: 
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the pAPC are dendritic cells. 



2 



3 m . ^ethodofciaUnUS.wherein: 

maturing the unmature ceUs ft b, exposure .0 one 



5 



4, ^consisting of: OM-CSF.IL-3, and IW. 



7 

g 125. The method of claim 123, wherein 



10 

n 12 , ^ntethodofc^mwnerein: ompI „ing<hece„s,oa 
O.es.epofexposingU.eiso.a.eoceUs.oananngenco.npnsesexp 

! 3 crude antigen preparation. 
14 

15 127 . ^.ethodofc.annmwherein: ^ 
^stepofexposing^isoia.edceUs.oananngenco.pnsesexpo 

17 substantially pure antigen. 
18 

19 12 , ^^.. — I* — .^ singthe ee U s«oage.e 
*. step of exposing the isoiated ceUs to anngen oompnses exp 
^.eantigen.^atdtegene.eeontesexptessedwiOnnd.eeeU, 



21 
22 
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1 

2 

3 group 



129 The method of claim 125, wherein: 

c; no the cells to a factor selected from the 
the step of exposing further composes exposmg the cells 



consisting of cytokines and inducing agents. 



4 

5 



130 The method of claim 129, wherein: 

contacting the cells with a 



6 the factor is a po 

gene encoding the factor. 



lypeptide and the step of exposing comprises . 



7 
8 



o 131 The method of claim 130, wherein: 

: — — — — ^ 



132 The method of claim 131, wherein: 



11 a gene encoding the antigen. 

12 
13 
14 

15 regulated. 

16 
17 
18 

1 9 nucleic acid molecule 



133 The method of claim 130, wherein: 

a,™ the factor are provided on the same 
the gene encoding the antigen and the gene encodingthe factor ar p 



20 

21 134. The method of claim 132, wherein: 



April 9, 1999 
DS1.475444.1 



Express Mail No. EJ455653983US 

71 



2 so that a fusion protein is encoded. 

\ 13 , T heme*odofc,aimm,where i n : 

^geneencodingUteantigenanddtegeneeneodutgthefecto 

6 nucleic acid molecules. 
7 

g l36 Hie method of claim 109 wherein: 
10 

_ _ .^^^ ~f rlaim 129, wherein: 

provided in association with a targeting agent. 



n 137 . The method of claim 129, wherem: 

one or both of the antigen and factor is 



12 
13 



14 138 . *— ..^ - 

the association with the targeting agent occurs by means 

15 u a. van der Waals interactions, 

16 ^groupconsistingofcova.en.bonds.hydrogennonds.vander 



17 
18 



hydrophohic interactions, and combinations thereof. 

ro ethod of claim 136 or claim 137, wherein: 



19 139. Tbcmetnooorc.au ., „ ofma nnose receptor ligand and 

dreta.getingagentlsselected.omme^up—gofmarmos 

21 the Fc receptor ligand. 
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, ,40. The method of claim 136 or claim 137, whereu, 

the targeting agent comprises complement receptor ligand. 



2 

3 
4 
5 
6 

The method of claim 136 or claim 137, wherein: 



141 . Thememodofclaiml36orclaiml37,wherein: 
the targeting agent comprises DEC205. 



l 143. The method of claim 136 or claim 137, wherein: 

•c« «t least the Fc portion of an Ig molecule, 
the targeting agent comprises at least tne p 



11 
12 
13 



144. The method of claim 143, wherein: 

««« at least the Fc portion of an IgG molecule. 
14 the targeting agent comprises at least me p 



15 
16 
17 

18 

19 

20 one or 



145 The method of claim 109, wherein: 



146. The method of claim 129, wherein: 

both of the antigen and factor is encapsulated. 



21 

22 



147. The method of claim 129, wherein: 
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2 

, ,48. The method of claim 147, wherein: 

5 device. 

\ 149 Thememodofelaiml45, 1 46,orc 1 aiml4S,wherem: 

ft. encapsulation device is associa.ed with a targeting agent 

9 

lft 150 The method of claim 149, wherein: 

12 the Fc receptor ligand. 
13 

14 151 The method of claim 149, wherein: 

thetargetingagentcomprisescomplementreceptorligand. 

16 

17 152. The method of claim 149, wherein: 

! 8 the targeting agent comprises DEC205. 

19 

20 153 The method of claim 149, wherein: 

• ableoftargetmgtointracellularvesicleswithinpAPC, 
the targeting agent is capable ot targeung 



21 

22 
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1 

2 

3 

4 

5 
6 
7 
8 



1 54 The method of claim 149, wherein: 

the targeting agent comprises at least the Fc portion ofanlg molecule. 

1 55 The method of claim 149, wherein: 
.netargetingagentcomprisesatleasttheFcportionofanlgGmolecule. 



156 The method of claim 129, wherein: 



n 

12 

13 

14 

15 

16 
17 
18 
19 
20 
21 
22 



157 The method of claim 109, wherein: 



158. The method of claim 149, wherein: 

the antigen comprises an autoantigen; and 

the pre-determined set of cytokines comprises Th2 cytokines. 



159. The method of claim 149, wherein: 

the pre-determined set of cytokines comprises IL-4. 
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j 60. A method of treating allergy, the method comprising steps of: 
identifying an individual who is allergic to an antigen; 



1 

2 

i composition of pAPC displaying the antigen; and 



3 providing a < 



4 

5 Th2 response to the antigen. 

6 
7 

8 

9 

10 
11 

12 macrophages 



13 

14 

15 

16 

17 



161 The method of claim 160, wherein: 

the mature pAPC are selected for their expression of Thl cytokines. 



162 The method of claim 160, wherein: 



163. The method of claim 161, wherein: 
the pAPC are dendritic cells. 

164. The method of claim 160, wherein: 



j g the step of providing comprises: 

. m ore cells selected from the group consisting 

. .-, ~ s « T -a *-» n i r i ii i i r\ 3 1 s s j. 1. ▼ j>. ~ - 

19 
20 
21 
22 



isolating from an individual one or i 
of mature pAPC, immature pAPC, and precursors to pAPC; and 
exposing the isolated cells to the antigen. 
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1 165 The method of claim 164, wherein: 

Ore srep of exposing the isolared cells to the antigen further comprises exposing the 

3 



uic aivy ~'*r <~> 



4 

5 166 The method of claim 165, wherein: 

7 stimulating cytokines in the pAPC. 
8 

9 167 The method of claim 165 wherein: 

the antigen and factor are provided together as part of a single composition. 

11 

12 168. The method of claim 165, wherein: 
14 

15 169. The method of claim 164, wherein: 

16 the antigen is associated with a targeting agent. 

17 

18 170. The method of claim 167, wherein: 

19 the antigen and factor are encapsulated together in an encapsulation device. 
20 

21 171. The method ofclaim 164, wherein 

22 the antigen is encapsulated. 
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172 . The method of claim 165, wherein: 

one or both of the antigen and factor is encapsulated. 



1 
2 
3 
4 

5 the antigen 

6 
7 

8 

9 

10 
11 

1 2 preparation of antigen. 

13 
14 
15 

16 substantially pure antigen 



173. The method of claim 165, wherein: 

and factor are both encapsulated. 

174. The method of claim 173, wherein: 

the encapsulation device is associated with a targeting agent. 



175 The method of claim 164, wherein: 



176 The method of claim 164, wherein: 

^s.epofexposin.mei^eacenstoan^gencomprisesexposmgmeeeiis 



17 
18 
19 
20 



177. The method of claim 164, wherein: 

the antigen is a polypeptide antigen; and 

.e.epofe^meiso^eens.oao^eompHsese^meeeUs.oaseoe 

becomes expressed within the cells. 



21 encoding the antigen, so that the gene 
22 
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1 

2 

3 

4 
5 
6 



178 The method of claim 164, wherein: 



encoding the factor. 



179. The method of claim 178, wherein: 

the antigen is a polypeptide antigen; and 

8 ^*«~.~*'*~to*-'<*- i « m *'* 



9 
10 
11 
12 
13 
14 

15 

16 

17 

18 protein is encoded. 
19 

20 183. The method of claim 179, wherein 

21 
22 



180. The method of claim 179, wherein: 

« n A the factor gene are coordinate^ regulated, 
the antigen gene and the tacior gcuc 



181 The method of claim 179, wherein: 



182 The method of claim 181, wherein: 

. ^ factor ge „e are linked to one another so that a single taon 
the antigen gene and the tacior gcuc 



The method 01 ciaun i / 

...e^engeneanddtefactorgeneareptovidedonsepamtenucleicaeidmoleeole, 
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, ,84 Theme*odof i myo„eofclaimsl68,169,orn4,where 1 n: 

ofcovalentbonds.hydrogenbonds.vandcrWaalsu.teraotions.hydrophob.c 



2 

3 group consisting 

4 interactions, and combinations thereof. 



6 185 Thememodofanyoneofclairnsl68,169,orl74,wherein: 

8 the Fc receptor ligand. 
9 

10 186. The method of any one of claims 168, 169, or 174, wherein: 

! ! the targeting agent comprises complement receptor ligand. 



18 7. The method of any one of claims 168, 169, or 174, wherein: 
the targeting agent comprises DEC205. 



12 
13 
14 
15 

16 188 Themethodofanyoneofclaimsl68,169,orl74,wherein: 
18 

19 189. -n,em e *odofanyo„eofc.aimsl68 ; 169,orl74,wher=in: 

20 the targeting agent oomprises at .east the Fe portion of an Ig moleenle. 
21 

22 190. The method of any one of claims 168, 169, or 174, wherein: 

Express Mail No. EJ45S6539j3US 

April 9, 1999 80 
DS1.475444.1 



the targeting agent comprises a, least the Fc portion of. IgO moleeule. 



191 The method of claim 175, wherein: 

the step of exposing comprises providing antigen and factor ma, are associated with one 
another by means of an interaction selected from me group consisting of: eovalent bonds, 
hydrogen bonds, van der Waals interactions, hydrophobic interactions, and combinations thereof. 



192. The method of claim 164, wherein: 

the step of exposing.!* antigen comprises exposing the cel.s to a modified antigen. 

193. The method of claim 192, wherein: 

the modified antigen is substantially identical to a nahually-occurring aotigen that 
eontains a. teas, one >gE binding site excep, that the modified antigen .acks a, leas, one of me 
IgE binding sites. 



194. A method of Beating an autoinunune disorder, the method comprising steps of: 



identifying an 



individual who is susceptible to or has mounted ao undesirable immune 



response against an antigen; 

providing a composition of pAPC displaying the antigen; and 

contacting** composition wimTceUs of me individual under conditions matinhibi.a 

Thl response to the antigen. 
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195. The method of claim 194, wherein: 

the step of identifying comprises identifying an individual who has previously mounted a 

Thl response to the antigen. 

196. The method of claim 1 94, wherein: 

the pAPC are selected for their expression of Th2 stimulating cytokines. 

197. The method of claim 194, wherein: 

the pAPC are selected from the group consisting of dendritic cells, B cells, and 

macrophages. 

198. The method of claim 1 94, wherein: 
the pAPC are B cells. 

1 99. The method of claim 1 94, wherein: 
the step of providing comprises: 

isolating from an individual one or more cells selected from the group consisting 

of mature pAPC, immature pAPC, and precursors to pAPC; and 
exposing the isolated cells to the antigen. 

200. The method of claim 1 99, wherein: 
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! the step of exposing the isolated cells to the antigen further comprises exposing the 

2 isolated cells to a factor selected from the group consisting of cytokines and inducing agents. 

3 

4 201 . The method of claim 200, wherein: 

5 the factor comprises an inducing agent that induces expression of one or more Th2 

6 cytokines. 
7 

8 202. The method of claim 200, wherein: 

9 the antigen and factor are provided together as part of a single composition. 
10 

11 203. The method of claim 200, wherein: 

12 one or both of the antigen and factor is associated with a targeting agent. 
13 

14 204. The method of claim 199, wherein: 

1 5 the antigen is associated with a targeting agent. 

16 

17 205. The method of claim 203, wherein: 

1 8 the antigen and factor are encapsulated together in an encapsulation device. 
19 

20 206. The method of claim 1 99, wherein 

2 1 the antigen is encapsulated. 

22 
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208. The method of claim 205, 206, or 207 wherein: 

the encapsulation device is associated with a targeting agent. 



1 207. The method of claim 200, wherein: 

2 the antigen and factor are both encapsulated 

3 
4 
5 
6 

7 209. The method of claim 200, wherein 
8 

9 preparation of antigen 

10 
11 
12 

1 3 substantially pure antigen. 



1 11G lliwuxv/v. ~- 

the step of exposing the isolated ceUs «o antigen comprises exposing the ceils to a cn.de 



210. The method of claim 200, wherein: 

.he step of exposing the isolated cells to an antigen comprises exposing the cells 



14 

15 211. The method of claim 199, wherein: 

16 the antigen is a polypeptide antigen; and 

the step of exposing the iso.a,ed cells to antigen comprises exposing the cells to a gene 
, 8 encoding the antigen, so mat the gene becomes expressed within the cells. 
19 

20 212 The method of claim 200, wherein: 

the fcctor is a poiypepride and the step of exposing comprises exposing me cells to a gene 

22 encoding the factor. 
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213. The method of claim 212, wherein: 

the antigen is a polypeptide antigen; and 

the step of exposing the isolated cells to antigen comprises exposing the cells toagene 
encoding the antigen, so that the gene becomes expressed within the cells. 

214. The method of claim 213, wherein: 

the antigen gene and the factor gene are coordinated regulated. 

215. The method of claim 213, wherein: 

ft. antigen gene and the factor gene are provided on the same nneieic add moleenle. 

216. The method of claim 215, wherein: 

fte antigen gene and the factor gene are .inked ,o one another so fta. a single fusion 

protein is encoded. 

217. The method of claim 213, wherein: 

fte antigen gene and fte factor gene are provided on separate nucleic acid molecules. 

218. The method of any one of claims 203, 204, or 208, wherein: 

fte association wift fte targeting agent occurs through an interaction selected from fte 
^oup consisting of covalent bonds, hydrogen bond, van der Waals interactions, hydrophobic 
interactions, and combinations thereof. 
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219. The method of any one of claims 203, 204, or 208, wherein: 

the targeting agent is selected from the group consisting of mannose receptor ligand and 

the Fc receptor ligand. 

220. The method of any one of claims 203, 204, or 208, wherein: 
the targeting agent comprises complement receptor ligand. 

221 . The method of any one of claims 203, 204, or 208, wherein: 

the targeting agent is capable of targeting to intracellular vesicles within pAPCs. 

222. The method of any one of claims 203, 204, or 208, wherein: 

the targeting agent comprises at least the Fc portion of an Ig molecule. 

223. The method of any one of claims 203, 204, or 208, wherein: 

the targeting agent comprises at least the Fc portion of an IgG molecule. 

224. The method of claim 200, wherein: 

the step of exposing comprises providing antigen and factor that are associated with one 
another by means of an interaction selected from the group consisting of covalent bonds, van der 
Waals interactions, hydrophobic interactions, and combinations thereof. 



225 . The method of claim 1 99, wherein: 
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the step of exposing the antigen comprises exposing the cells to a modified antigen. 

226. The method of claim 225, wherein: 

the modified antigen is substantially identical to a naturally-occurring antigen that 
contains at least one IgE binding site except that the modified antigen lacks at least one of the 
IgE binding sites. 

227. A composition for modulating an immune system response to an antigen in an individual 
comprising: 

an antigen; and 

at least one factor selected from the group consisting of cytokines and inducing 

agents. 

228 . The composition of claim 227, wherein: 

the factor comprises a Thl stimulating cytokine. 

229. The composition of claim 227, wherein: 

the factor is selected from the group consisting of IL-12, IL-2, IL-18, IL-1B, fragments 

ofIL-16, IFNcc, and IFNy. 

230. The composition of claim 227, wherein: 

the factor comprises a Th2 stimulating cytokine. 
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1 231. The composition of claim 227, wherein: 

2 the factor comprises IL-4. 
3 

4 232. The composition of claim 227, wherein: 

5 the factor comprises a Thl inducing agent. 

6 

7 233. The composition of claim 227, wherein: 

8 the factor is selected from the group consisting of LPS, CD40, CD40 ligand, BCGs, 

9 oligonucleotides containing CpG motifs, TNFcc, and microbial extracts. 
10 

11 234. The composition of claim 233, wherein: 

12 the microbial extracts are selected from the group consisting of any Staphylococcus 

13 aureus preparation, heat killed Listeria, and modified cholera toxin. 
14 

15 23 5 . The composition of claim 227, wherein: 

1 6 the factor comprises a Th2 inducing agent. 

17 

18 236. The composition of claim 227, wherein: 

19 the factor comprises an agent that induces IL-4 expression. 

20 

21 237. The composition of claim 227, wherein: 

22 the antigen comprises a crude antigen preparation. 



DS 1.475444.1 



1 238. The composition of claim 227, wherein: 

2 the antigen comprises a substantially pure antigen 

3 

4 239. The composition of claim 227, further comprising: 

5 an encapsulation device surrounding the antigen and factor. 

6 

7 240. The composition of claim 227 or claim 228, further comprising: 

8 a targeting agent. 
9 

10 24 1 . The composition of claim 240, wherein: 

1 1 the targeting agent is associated with the composition through a covalent or a non- 

12 covalent interaction. 
13 

14 242. The composition of claim 240, wherein: 

15 the targeting agent is selected from the group consisting of mannose receptor ligand and 

16 the Fc receptor ligand. 
17 

18 243 . The composition of claim 239, wherein: 

1 9 the targeting agent comprises complement receptor ligand. 

20 

2 1 244. The composition of claim 239, wherein: 

22 the targeting agent comprises DEC205 . 

„ • Express Mail No. EJ455653983US 

April 9, 1999 89 y 

DS1.475444.1 



1 245. The composition of claim 239, wherein: 

2 the targeting agent is capable of targeting to intracellular vesicles within pAPCs. 
3 

4 246. The composition of claim 239, wherein: 

5 the targeting agent comprises at least the Fc portion of an Ig molecule. 
6 

7 247. The composition of claim 239, wherein: 

8 the targeting agent comprises at least the Fc portion of an IgG molecule. 
9 

10 248. The composition of claim 227, wherein: 

1 1 the antigen and factor are covalently linked to one another. 
12 

13 249. The composition of claim 227, wherein: 

14 the antigen and factor that are associated with one another by means of an interaction 

1 5 selected from the group consisting of: hydrogen bonds, van der Waals interaction, hydrophobic 

16 interaction, and combinations thereof. 
17 

1 8 250. The composition of claim 227, wherein: 

19 the antigen comprises a modified antigen. 
20 

21 251. The composition of claim 227, which composition is formulated for oral administration. 
22 
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252. The composition of claim 227, which composition is formulated for inhalation. 



253. The composition of claim 227, which composition is formulated for injection. 



4 

5 254. A composition for modulating an immune system response to an antigen in an individual 

6 comprising: 

7 one or more pAPC displaying an antigen and expressing a predetermined collection of 

8 cytokines, selected from the group consisting of Thl cytokines and Th2 cytokines; and 

9 at least one factor selected from the group consisting of cytokines and inducing agents. 

10 

1 1 255. The composition of claim 254, wherein: 

12 the pAPC are selected form the group consisting of dendritic cells, B cells, and 

13 macrophages. 
14 

15 256. The composition of claim 255, wherein: 

1 6 the pAPC are dendritic cells. 
17 

1 8 257. The composition of claim 255, wherein: 

1 9 the dendritic cells are prepared by a process comprising steps of: 

20 isolating immature dendritic cells from an individual; and 

21 maturing the isolated cells in vitro by exposure to one or more cytokines selected 

22 from the group consisting of: GM-CSF, IL-3, and IL-4. 
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258. The composition of 257, wherein: 

the maturing is performed in the presence of the antigen. 



259. The composition of claim 254, wherein: 

the factor comprises a Thl stimulating cytokine. 

260. The composition of claim 254, wherein: 

the M« is selected from the group consisting of IL-12, IL-2, IW8, 1MB, fragments 

oflL-lB, IFNa, and IFNy 



26 1 . The composition of claim 254, wherein: 
the factor comprises a Thl inducing agent. 



262. The composition of claim 254, wherein: 

the factor is selected from the group consisting of LPS, CD40, CD40 ligand, BCGs, 
oligonucleotides containing CpG motifs, TNFoc, and microbial extracts. 

263 . The method of claim 262, wherein: 

the microbial extracts are selected from the group consisting of any Staphylococcus 
aureus preparation, heat killed Listeria, and modified cholera toxin. 



264. The composition of claim 254, wherein: 
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1 the factor comprises a Th2 stimulating cytokine. 
2 

3 265. The composition of claim 254, wherein: 

4 the factor comprises EL-4. 
5 

6 266. The composition of claim 254, wherein: 

7 the factor comprises a Th2 inducing agent. 
8 

9 267. The composition of claim 254, wherein: 

1 o the factor comprises an agent that induces DL-4 expression. 
11 

12 268 . The composition of claim 254, wherein: 

1 3 the factor comprises an agent that inhibits IL- 1 2 expression. 

14 

1 5 269. The composition of claim 258, wherein: 

16 the antigen comprises a crude antigen preparation. 
17 

1 8 270. The composition of claim 254, wherein: 

19 the antigen comprises a substantially pure antigen. 

20 

21 27 1 . The composition of claim 254, wherein: 

22 the antigen comprises a modified antigen. 
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1 272. A composition comprising: 

2 a gene encoding an antigen; and 

3 a gene encoding at least one factor selected from the group consisting of cytokines and 

4 inducing agents. 
5 

6 273 . The composition of claim 272, wherein: 

7 the antigen gene and the factor gene are coordinately regulated. 

8 

9 274. The composition of claim 272, wherein: 

10 the antigen gene and the factor gene are on the same nucleic acid molecule. 
11 

12 275 . The composition of claim 272, wherein: 

1 3 the antigen gene and the factor gene are linked together so that a single polypeptide is 

14 encoded. 
15 

16 276. The composition of claim 272, wherein: 

1 7 the antigen gene and the factor gene are provided on separate nucleic acid molecules. 
18 

19 277. The composition of claim 272, further comprising an encapsulation device surrounding 

20 the genes. 
21 

22 278. The composition of claim 272 or claim 277, further comprising: 

April 9, 1 999 04 Express Mail No. EJ455653983US 

DS 1.475444.1 94 



1 a targeting agent selected for its ability to localize the composition in the vicinity of 

2 pAPC. 
3 

4 279. The composition of claim 272, which composition is formulated for oral administration. 
5 

6 280. The composition of claim 272, which composition is formulated for inhalation. 
7 

8 281. The composition of claim 272, which composition is formulated for injection. 
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